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(54) An Insectlcidal emulsion 

(57) An insectlcidal transparent emulsion comprises 

(A) at least one p/rethroidal insecticide as an active ingredient, 

(B) a polar solvent-containing mixed surface active agent containing at least one metal alkylbenzene-sulf onate. at least 
one nonbnic surface active agent having an HLB (hydro- and lipophilicity balance) of 10 to 18 and at least one polar 
solvent, and 

(C) water, 

the content of (B) in the mixture being equal to or more than that of (A) and 6% by weight or less. The emulsfon may be 
diluted as required to produce an Insecticidat transparent emulsbn the solution state of which is unchanged even when the 
environmental temperature sharply moves up and down. 
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AN INSECTICIDAL EMULSION 



The present invention relates to an insecti- 
cide-containing emulsion vAiich can be prepared by solubilizing a 
. water-insoluble pyrethroidal insecticidal component in 
water with the aid of a particular mixed surface active 
agent, so as to obtain an insecticidal emulsion which is 
transparent and homogeneous as well as having a superior 
solution state and superior stability of the active in- 
gredient therein over a wide temperature range. 

Pyrethroidal insecticides/ because of their 
low toxicity to mammals, have been widely used in 
.household spray insecticides. 

Since the pyrethroidal insecticides are 
insoluble in water, they usually are dissolved in an 
organic solvent such as kerosene or aromatic solvents at 
first and (1) the resulting solution is directly sprayed 
with a sprayer, (2) the resulting solution is ^formed 
into an aerosol and sprayed with a jet gas, etc., or (3) 
the resulting solution is formed into an emulsion with 
an emulsifier, diluted with water and sprayed. 

JP-B-58-29761 and JP-B-60-54928 disclose sprays for 
domestic application containing a water-based solubilized- . 
type insecticide for killing insects. 

When insecticides are sprayed indoors, how- 
ever, insecticidal preparations which contain a large 
quantity of organic solvents and are used as in the 



1 above item (1) are not only unpleasant to sprayers but 
also undesirable in terms of safety and environmental 
hygiene. Aerosols which contain an inflammable gas in 
addition to organic solvents and are used as in the 
5 above item (2) are disadvantageous because they are 
inflammable at the time of use and are difficult to 
dispose of after use. Further r the life of the emulsion 
as used in ' item (3) ' after dilution with water is only 
about several hours at longest, so that the emulsion 

10 suffers from creaming and separation of oily layer, and 
cannot maintain the homogeneity over a long period of 
- time. Because of this, the emulsion is usually used 
immediately after dilution with water. Further, there 
would be accompanied offensive odors of non-polar 

15 solvents such as aromatic solvents, kerosenes, etc. 

used, adverse effects on the sprayed surface that these 
solvents exert and change of the sprayed surface into 
white by the emulsifier. 

The conventionally known water-based solubi- 

20 lized-type insecticides, which have been domestically and 
horticulturally used to control insect pests, come to 
lose the stable solution state by the environmental tem- 
perature change during the storage and produce precipi- 
tates. Thus their performances as insecticides are not 

25 reliable when the environmental temperature sharply 

moves up and down. These insecticides, therefore, have 
a problem in durability of sufficient quality to put 
them to practical use, and so may not always be said 



to be satisfactory. 

According to the present invention, there is 
provided an insecticidal emulsion comprising 
(A) at least one pyrethroidal insecticide selected 

from the group consisting of 

3-phenoxybenzyl chrysanthemate/ 

3-allyl-2-methyl-4-oxocyclopent-2-enyl 
chrysanthemate, 

3-allyl-2-methyl-4-oxocyclopent-2-enyl 
2r2,3,3-tetramethylcyclopropanecarboxylate, 

2- me thyl-4-oxo-3- ( 2-propyny 1 ) cyclopen t-2-enyl 
chrysanthemate and 

a-cyano-3-phenoxybenzyl chrysanthemate, or 
a mixture of at least one pyrethroidal 
insecticide selected from the group consisting of 

3- phenoxybenzyl chrysanthemate, 
3-allyl-2-methyl-4-oxocyclopent-2-enyl 

chrysanthemate , 

3-allyl-2-'methyl-4-oxocyclopent-2-enyl 
2,2,3,3-tetramethylcyclopropanecarboxylate, 

2-methyl-4-oxo-3-(2-propynyl)cyclopent-2-enyl 

chrysanthemate and 

a-cyano-S-phenoxybenzyl chrysanthemate 
and at least one pyrethroidal insecticide 

selected from the group consisting of 

a-cyano-3-phenoxy benzyl 2,2,3, 3-tetrainethyl- 

cyclopropanecar boxy la te , 
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1 3 r 4 , 5# 6-tetrahydrophthaliraidemethyl 

chrysanthemate, 

3-phenoxyben2yl 3-(2,2-dichlorovinyl)-2,2- 

dimethylcyclopropanecarboxylate and 
5 l-ethynyl-2-methyl-2~pentenyl chrysanthemate, 

as an active ingredient r 

(B) a polar solvent-containing mixed surface 
active agent containing at least one metal alkylbenzene- 
sulfonate, at least one nonionic surface active agent 

10 having an HLB (hydro- and lipophilicity balance) of 10 
to 18 and at least one polar solvent/ and 

(C) water > the content of (B) in the emulsion being equal 

to or more than, that of (A) . 

Such an omlsion itself may be transparent and/or may be 
diluted to obtain a transparent enulsion* 
15 In an emulsion according to the present invention, the 

mixed surface active agent containing a polar solvent refers to those 

containing at least one metal alkylbenzenesulfonater at 

least one nonionic surface active agent having an HLB of 

10 to 18 and at least one polar solvent. The , metal ^ ^ 

20 alkylbenzenesulfonate is not critical. The number of 
carbon atoms of the alkyl group is not critical either , 
but it is preferably 8 to 13, more preferably 10 to 12. 
The metal of the metal salt is not critical, and it 
includes for example sodium and calcium. 

25 The nonionic surface active agents used are preferably 

those containing 6 to 40 moles of ethylene oxide, 
wherein the ethylene oxide is added so that the agent 
has an HLB of 10 to 18. The HLB is preferably 12 to 16. 



1 Specific examples of the agent are polyoxyethylene 
styrenated phenol, polyoxyethylene alkylphenyl ether, 
polyoxyethylene alkyl ether, etc. Specific examples of 
the polar solvent are propylene glycol, butyl glycol, 
5 butyl diglycol, isopropyl alcohol, ethanol, methoxy- 
butanol, etc. 

The mixing weight ratio between the metal 
alkylbenzenesulfonate, the nonionic surface active agent 
and the polar solvent is not critical, and it is pre- 
10 ferably 25-40 : 40-55 : 5-30, more preferably 28-37 : 
43-50 : 15-23. The mixing weight ratio of the metal 
alkylbenzenesulfonate to the nonionic surface active 
agent is preferably 1:2 to 1:1. 

The insecticidal transparent emulsion of the 
15 present invention contains the foregoing polar solvent- 
containing mixed surface active agent in a weight equal 
to or more than that of the pyrethroidal insecticide 
which is an active ingredient. Preferably, the emulsion contains 

the polar solvent-omtaining mixed surface active agent. in a 
20 weight 3 to 6 tiroes that of the pyrethroidal insecticide. 

For a typical applicatira by spraying r the emulsion 
may ocHitain 6% or less by weight of the total emulsion. 

Specific examples of the pyrethroidal 
insecticide used in the present invention are 3- 
25 phenoxybenzyl chrysanthemate (phenothrin) , 3-allyl-2- 
methyl-4-oxocyclopent-2-enyl chrysanthemate (allethrin), 
3-allyl-2-me thyl-4-oxocyclopent-2-enyl 2,2,3, 3- tet ra- 
methylcyclopropanecarboxylate ( terallethrin) , 2-methyl- 
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1 4-OXO-3- ( 2-propyny 1 ) cyclopen t-2-enyl chry santhemate 
(prallethrin), a-cyano-3-phenoxyben2yl chrysanthemate 
(cyphenothrin)^ a-cyano-S-phenoxybenzyl 2,2,3,3- 
tetramethylcyclopropanecarboxylate (f enpropathrin) , 
5 3,4,5, 6-tetrahydrophthalimidemethyl chrysanthemate 
(tetramethrin), S-phenoxybenzyl 3-(2,2-dichlorovinyl)- 
2,2-dimethyl-cyclopropanecarboxylate (permethrin) , 1- 
ethynyl-2-methyl-2-pentenyl chrysanthemate (empenthrin) 
and their isomers such as geometrical isomers and 

10 optical isomers. 

The insecticidal transparent emulsion of the 
present invention may contain, if necessary, a synergist 
such as piperonyl butoxide (hereinafter referred to as 
PBO)f octachlorodipropyl ether, etc., whereby the 

15 activity is expected to be strengthened. 

Further, the stability of the active in- 
gredient can be maintained by optionally adding an anti- 
oxidant [e.g. 2,6-di-tert-butyl-4-methylphenol (BHT), 
■ 2 , 2 • -methylenebis ( 4-methyl-6-ter t-butylphenol )^, n- 

20 octadecyl 3-(3' ,5'-di-tert-butyl-4 '-hydroxyphenyl)- 
propionate], salts {e.g. sodium benzoate, ammonium 
benzoate), etc. Further, the insecticidal transparent 
emulsion of the present invention can prevent water-mold 
by adding disinfectant such as Proxel® GXL (manufactured 

25 by ICI Americans Inc.). Moreover it can also be used 
for horticultural purposes together with fungicides. 

For producing the insecticidal transparent 
emulsion of the present invention, it is most general to 
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1 prepare a concentrate by mixing the pyrethroidal 

insecticide which is an active ingredient, the polar 
solvent-containing mixed surface active agent and if 
necessary, oil-soluble additives (e.g. BHT), and dilute 
5 the resulting concentrate with water (Process A). 

In an alternative process (Process B) , a 
concentrate is prepared by mixing the pyrethroidal 
insecticide as an active ingredient, the polar solvent- 
containing mixed surface active agent, oil-soluble 
10 additives (e.g. fiHT) which is added as need arises and a 
substance for increasing the weight of the concentrate, 
for example a polar solvent, water or a mixture of the 
both, and then the resulting concentrate is diluted with 
water. 

15 In Process A, the concentrate has a high 

viscosity, and when it is weighed, calculation of the 
amount to be weighed is troublesome. According to 
Process B, by contrast, the weighing operation can be 
improved. 

20 For example, when the insecticidal transparent 

emulsion containing 0.2 % of allethrin and 0.2% of 
jAienothrin is produced by Process B, a concentrate is first produced 
by mixing 5 parts by weight of each of allethrin and 
phenothrin, 40 parts by weight of the polar solvent- 

25 containing mixed surface active agent, 1 part by weight 
of BHT and any of propylene glycol, a propylene glycol/ 
water (1:1 by weight) mixture and water in a quantity 
sufficient for making the total weight 100 parts, and 
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1 then 4 parts by weight of the concentrate is mixed with 
96 parts by weight of water to prepare the desired 
insecticidal transparent emulsion. 

When the insecticidal transparent emulsion of 
5 the present invention thus prepared is domestically 
used, it is effective to fill the emulsion in a small 
hand sprayer and directly spray onto the body of flying 
insects (e.g. fliesr mosquitoes) and crawling insects 
(e.g. cockroaches), or apply to the refuge of the 
10 crawling insects. The insecticidal transparent emulsion 
of the present invention is also useful to exterminate 
bedbugs, fleas, lice, etc* 

The concentrate of the insecticidal trans- 
parent emulsion obtained by the foregoing Process B can 
15 be used without diluted with water for ULV spraying 
(ultra low volume spraying). 

The insecticidal transparent emulsion of the , 
present invention contains the pyrethroidal insecti- 
cides, active ingredients, in an amount of preferably 
20 0.02 to 2% by weight, more preferably 0.05 to 1% by 
weight. 

The present Invention will be illustrated in 
more detail with reference to the following examples r 
but it is not limited to these examples. 



25 



Example 1 

Insecticidal transparent emulsions having a 
composition shown in Table 1 were prepared using Hymal 
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1 1119, 1141, 1156 or 1159 (a product of Matsumoto Yushi 
Seiyaku Co., Ltd,; a mixture of calcium dodecylbenzene- 
sulfonate, polyoxy ethylene styrenated phenol having an 
HLB of 12 to 16 and propylene glycol) as the polar 

5 solvent-containing mixed surface active agent. 
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1 In Formulation examples 1 to 8, firstly a 

single and mixed active ingredients were each mixed with 
Hymal 1119 in a ratio shown in Table 1 while heating to 
about 40®C with stirring. After the solution phase had 
5 become uniform, the concentrates were diluted with water 
to the respective active ingredient concentrations shown 
in Table 1 to obtain uniform and transparent insecti- 
cidal transparent emulsions. 

In Formulation examples 9 to 12, a single 

10 active ingredient, alone or mixed with PBO, and mixed 
active ingredients were each mixed with Hymal 1119 and 
BHT in a ratio shown in Table 1 while heating to about 
40''C with stirring. After the solution phase had become 
uniform, the concentrates were diluted with water to the 

15 respective active ingredient concentrations shown in 
Table 1 to obtain uniform and transparent insecticidal 
transparent emulsions. 

In Formulation example 13, d-allethrin and d- 
phenothrin which are an active ingredient, Hymal 1119, 

20 BHT and propylene glycol were mixed in a ratio shown in 
Table 1 while heating to about 40*C with stirring. 
After the solution phase had become uniform, the con- 
centrate was diluted with water to the active ingredient 
concentration shown in Table 1 to obtain a uniform and 

25 transparent insecticidal transparent emulsion. 

In Formulation example 14, a uniform and 
transparent insecticidal transparent emulsion was* 
obtained in the same manner as in Formulation example 13 

L 
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1 except that isopropyl alcohol was used in place of 
propylene glycol, and BHT was not added. 

In Formulation examples 15 and 16, a single 
active ingredient and a mixture of two active ingre- 

5 dients were each mixed with Hymal 1119 in a ratio shown 
in Table 1 while heating to about 40*C with stirring* 
Thus, concentrates having a uniform solution phase were 
obtained. The concentrates were then diluted with a 
0.7% aqueous ammonium benzoate solution to the active 
10 ingredient concentrations shown in Table 1 to obtain 
uniform and transparent insecticidal transparent 
emulsions. 

In Formulation example 17, a mixture of d- 
allethrin and d-phenothrin which is an active ingre- 

15 dient, Hymal 1119, BHT and Proxel GXL were mixed in a 
ratio shown in Table 1 while heating to about 40°C with 
stirring. After the solution phase had become uniform, 
the concentrate was diluted with water to the active 
ingredient concentration shown in Table 1 to obtain a 

20 uniform and transparent insecticidal transparent 
emulsion. 

In Formulation examples 18 and 19, a single 
active ingredient d-Cyphenothrin, Hymal 1141 and BHT 
were mixed in a ratio shown in Table 1 while heating to 
25 about 40*^0 with stirring. After the solution phase had 
become uniform, the concentrate was diluted with water 
to the active ingredient concentration shown in Table 1 
to obtain a uniform and transparent insecticidal 
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1 transparent emulsion. 

In Formulation examples 20 to 25 ^ a single 
active ingredient Prallethrin, Uymal 1156, BHT and 
Proxel GXL were mixed in a ratio shown in Table 1 while 
5 heating to about 40**C with stirring. After the solution 
phase had become uniform, the concentrate was diluted 
with water to the active ingredient concentration shown 
in Table 1 to obtain a uniform and transparent 
insecticidal transparent emulsion. 

10 In Formulation example 26, a mixture of 

Prallethin and PBO which is an active ingredient and 
Hymal 1159 were mixed in a ratio shown in Table 1 while 
heating to about 40*C with stirring. After the solution 
phase had become uniform, the concentrate was diluted 

15 with water to the active ingredient concentration shown 
in Table 1 to obtain a uniform and transparent 
insecticidal transparent emulsion. 

Formulation examples in which surface active 
agents not included in the scope of the present inven- 

20 tion were used, are shown in Table 2 as comparative 
examples # 

In Comparative formulation examples A to £r a 
single or mixed active ingredients and surface active 
agents not included in the scope of the present Inven- 
25 tion were mixed in ratios shown in Table 2 while heating 
to about 40*C with stirring. The resulting concentrates 
were diluted with water to the active ingredient con- 
centrations shown in Table 2 to obtain comparative 
preparations. 
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1 Example 2 

The insecticidal transparent emulsions and 
comparative emulsions prepared in Example 1 were stored 
in the following different conditions and observed for 
5 the solution state : (1) Two weeks' storage at differ- 
ent temperatures, 10®C, 25**C and 40^C in a constant- 
temperature vessel or room, and (2) 2 weeks* storage at 
a temperature of -20^C and then 24 hours' standing at 
25**C or shaking subsequent to the standing. Further r 

10 after the test emulsions had been stored under a severe 
condition of 60*'C x 2 weeks, the percentages of the 
residual active ingredient were measured by gas 
chromatography as follows. 

To 1 g of the sample was added 10 or 20 ml of 

15 a 0.1%(w/v) acetone solution of an internal standard * 
substance, and the mixture was concentrated under 
reduced pressure. The residue was then dissolved in 2 
ml of acetone. The resulting test solution was quan- 
titatively analyzed by gas chromatography according to 

20 the internal standard substance method with an FID 

detector. The measurement conditions were as follows. 
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Column: 5% SE-30 (100-200 mesh) 



Carrier gas: Nitrogen (£low rater 50 ml/min) 



Ingredient 
to be 
analyzed 


Internal 
standard 
substance 


Tempera- 
ture of 
column 

( C) 


Tempera- 
ture of 
gasifica- 
tion room 


Tetramethrin 
(or d-tetra- 
methrin) and 
d-phenothrin 


Triphenyl- 
methane 


XoU C 


nop 


Terallethrin 


Same as above 


Same as 
above 


Same as 
above 


d-Allethrin and 
d-phenothrin 


Triphenyl 
phosphate 


220**C 


270*^C 


d-Allethrin 


Same as above 


Same as 
above 


Same as 
above 


d-Allethrin and 
d-cyphenothrin 


Same as above 


Same as 
above 


Same as 
above 


d-Cyphenothrin 


Same as above 


Same as 
above 


Same as 
above 


Prallethrin and 
PBO 


Diphenyl 
phthalate 


200«*C 


250<*C 


Prallethrin 


Same as above 


Same as 
above 


Same as 
above 


d-Allethrin and 
permethrin 


Triphenyl 
phosphate* 
Diphenyl 
phthalate** 


200*C* 
215'>C** 


270«*C* 
270«*C** 



Note: * Conditions at the analysis of d-allethrin. 
Conditions at the analysis of permethrin. 



The results are shown in Table 3. The 
solution state is shown by the following symbols. 

O :Transparent 
A sTranslucenb 

x:Opaque (white turbid) or formation of 
precipitates. 
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Percentage of 
residual active 
ingredient after 2 
weeks at 60<*C 
(%) 


Tetramethrin 92 
d-Cyphenothrin 10 0 


d-Allethrin 98 
Permethrin 100 


Terallethrin 103 


d-Allethrin 97 
d-Phenothrin 99 


d-Allethrin 98 
d-Phenothrin 100 


d-Tetramethrin 96 
d-Phenothrin 98 


Prallethrin 97 
PBO 99 


d-Allethrin 102 
d-Phenothrin 101 


d-Allethrin 97 
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1 Example 3 

Twenty adults per group (sex ratio = 1 : 1) of 
housefly ( Musca domestica ) were liberated in a 0*34 in3 
glass test chamber, and a prescribed amount of the 
5 insecticidal transparent emulsion prepared according to 
Formulation example was sprayed onto the adults by means 
of a trigger sprayer (Canyon CHS-3B; produced by Canyon 
Co.r Ltd.)' After spraying, the number of knocked-down 
insects was counted with the lapse of time, and after 20 

10 minutes, the whole test insects were recovered in a 
clean cup- After giving water and baits, the cup was 
transferred to an observation room, and a mortality 
after 24 hours was examined. The KT50 value was calcu- 
lated according to the. Bliss' probit method. This test 

15 was repeated three time to five times. 

The results are' shown in Table 4. 
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Insecticldal emulsions embodying the present 
Invention are stable In a solution state to temperature 
change i^lch Is an Important quality. Furthermore, they 
may be sufficiently transparent that an apparently 
5 transparent deposit thereof may be left after spr^aylng. 
These properties enable the solution of long-standing 
problems. 



t * * ' • 
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What is claimed is: 

1. An insecticidal transparent emulsion compris- 

ing 

(A) at least one pyrethroidal insecticide selected 

from the group consisting of 

3-phenoxybenzyl chrysanthemate, 
3-allyl-2-methyl-4-oxocyclopent-2-enyl 

chrysan thematje , 

3-allyl-2-methyl-4-oxocyclopent-2-enyl 
2,2,3, 3-tetrame thy Icyclopropanecarboxy late, 

2- methyl-4-oxo-3-(2-propynyl)cyclopent-2-enyl 

chrysanthemate and 

a-cyano-3-phenoxybenzyl chrysanthemate r or 
a mixture of at least one pyrethroidal 

insecticide selected from the group consisting of 

3- phenoxyben2yl chrysanthemate, 
3-allyl-2-methyl-4-oxocyclopent-2-enyl 

• chrysanthema te , 

3-allyl-2-methyl-4-oxocyclopent-2-enyl 
2 r 2 r 3 r 3-tet rame thylcyclopropanecar boxylate , 

2-methyl-4-oxo-3-(2-propynyl)cyclopent~2-enyl 

chrysanthemate and 

a-cyano-3-phenoxyben2yl chrysanthemate 
and at least one pyrethroidal insecticide 

selected from the group consisting of 

a-cyano-3-phenoxyben2yl 2,2,3, 3-te t ramethyl- 

cyclopropanecarboxylate. 



3 , 4 , 5 r 6-te trahydrophthalimideme thy 1 

chrysanthetnater 

3-pUenoxyben2y 1 3- ( 2 , 2-dichlorovinyl ) -2 , 2- 

dimethylcyclopropanecarboxylate and 

l-ethynyl-2-methyl-2-pentenyl chrysanthemater 
as an active ingredientr 

(B) a polar solvent-containing mixed surface 
active agent containing at least one metal alkylbenzene- 
sulfonate, at least one nonionic surface active agent 
having an HLB (hydro- and lipophilicity balance) of 10 
to 18 and at least one polar solvent, and 

(C) water, 

the content of (B) in the emulsion (i) being equal to or more 
than that of (A) and (ii) being no more than 6% by weight of the 

total weight of the emulsion. 

2. An insecticidal transparent emulsion 

comprising 

(A) at least one pyrethroidal insecticide selected 

from the group consisting of 

3-phenoxybenzyl chrysanthemate, 
3-allyl-2-"methyl-4-oxocyclopent-2-enyl 

chrysanthemate and 

3-allyI-2-methyl-4-oxocyclopent-2-enyl 

2,2,3,3-tetramethylcyclopropanecarboxylate, or 

a mixture of at least one pyrethroidal 

insecticide selected from the group consisting of 
3-phenoxybenzyl chrysanthemate r 
3-allyl-2-methyl-4-oxocyclopent-2-enyl 

chrysanthemate , 
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3-allyl-2-inethyl-4-oxocyclopent-2-enyl 
2./2»^-r3^t®tramethylcyclopropanecarboxylate 

and at least one pyrethroidal insecticide 
sei#«ll^ from the group consisting of 

a-cyano-S-phenoxybenzyl 2 r 2 , 3 r 3-tet rame thyl- 
cyD£Sjp.opa ne ca r boxy la t e , 

3 # 4 r 5 r 6-te t rahydroph thalimideme thy 1 
chr;^S9^t'hema t e , 

3-phenoxyben2yl 3- ( 2 , 2-dichloroviny 1 ) -2 , 2- 
dim^ftgicyclopropanecarboxylate, 

1- ethynyl-2-inethyl-2-pentenyl chrysantheraater 

2- methyl-4-oxo-3-(2-propynyl)cyclopent-2-enyl 
chrylslSl^theinate and 

a-cyano-3-phenoxybenzyl chrysan themate , 

as an g^tive ingredientr 

(B) a polar solvent-containing mixed surface 
activt agent containing at least one metal alkylbenzene- 
suifonikter at least one nonionic surface active agent 
having HLB (hydro- and lipophilicity balance) of 10 
to 18 ^nd at least one polar solvent r and 

(C) water r 

the content of (B) in the emulsion being equal to or 
more than that of (A) and 6% by weight or less. 
3. An insecticidal transparent emulsion according 

to Clai^ Ir wherein the active ingredient is at least 
one pyjethroidal insecticide selected from the group 
consis^ting i of 

3- phenoxybenzyl chrysanthemate. 



3-allyl-2-roethyl-4-oxocyclopent-2-enyl 

chrysanthemate , 

3-allyl-2-inethyl-4-oxocyclopent-2-enyl 
2,2,3, 3-te t rame thylcyclopropanecarboxylate , 

2-inethyl-4-oxo-3-(2-propynyl)cyclopent-2-enyl 

chrysanthemate and 

a-cyano-3~phenoxybenzyl chrysanthemate . 

4. An insecticidal transparent emulsion according 
to any preceding Claim, vAierein the weight ratio between at least 
one metal alkylbenzenesulfonater at least one nonionic 
surface active agent having an HLB (hydro- and 
lipophilicity balance) of 10 to 18 and at least one 
polar solvent is 25-40 : 40-55 : 5-30. 

5. An insecticidal transparent emulsion according 
to any preceding Claim, wherein said metal alkylbenzenesulfcmte is 
a calcium or sodium salt of a Ce-Cia alkylbenzene- 
sulfonic acid. 

6. An insecticidal transparent emulsion according 
to any preceding Claim, wherein said nonionic surface a9tive agent 
is at least one member selected from the group 
consisting of polyoxyethylene styrenated phenol, 
polyoxyethylene alkylphenyl ether and polyoxyethylene 
alkyl ether. 

7. An insecticidal transparent emulsion according 
to any preceding Claim, vAierein said polar solvent is at least one 
member selected from the group consisting of propylene 
glycol, butyl glycol, butyl diglycol, isopropanol, 
ethanol and methoxybutanol. 



8. An insecticidal transparent emulsion according 

to Claim 5, wherein said metal alkylbenzenesulfonate is 
calcium dodecyl- benzenesulfonate. 

9* An insecticidal transparent emulsion according 

to Claim 6, wherein said nonionic surface active agent 
is polyoxyethylene styrenated phenol having an HLB of 12 
to 16. 

10. An insecticidal transparent emulsion according 
to Claim 7, wherein said polar solvent is propylene 
glycol. 

11. A process for producing an insecticidal 
transparent emulsion comprising 

(A) at least one pyrethroidal insecticide selected 

from the group consisting of 

3-phenoxy benzyl chrysanthemater 
3-allyl-2-methyl-4-oxocyclopent-2-enyl 

chrysanthemate, 

3-allyl-2-methyl-4-oxocyclopent-2-enyl 

2,2,3,3-tetramethylcyclopropanecarboxylate, 

2- raethyl-4-oxo-3-(2-propynyl)cyclopent-2-enyl 

chrysanthemate and 

a-cyano-3-phenoxybenzyl chrysanthemate, or 
a mixture of at least one pyrethroidal 

insecticide selected from the group consisting of 

3- phenoxybenzyl chrysanthemate, 
3-allyl-2-methyl-4-oxocyclopent-2"enyl 

chr y san thema t e , 
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3-allyl-2-methyl-4-oxocyclopent-2-enyl 

2 , 2 , 3 r 3-tet rame thylcyclopropanecarboxylate r 

2- inethyl-4-oxo-3-{2-propynyl)cyclopent-2-enyl 
chrysanfchemate and 

a-cyano-3-phenoxybenzyl chrysanthemate 

and at least one pyrethroidal insecticide 
selected from the group consisting of 

a-cyano-3-phenoxybenzyl 2,2,3, 3-te tramethyl- 
cyclopropanecarboxylate, 

3, A, 5, 6-te t rahydrophthalimideme thyl 
chrysanthemate, 

3- phenoxybenzyl 3- ( 2 , 2-dichlorovinyl ) -2 , 2- 
dimethylcyclopropanecar boxy late and 

l-ethynyl-2-methyl-2-pentenyl chrysanthemate r 
as an active ingredient, 

(B) a polar solvent-containing mixed surface 
active agent containing at least one metal alkylbenzene- 
sulfonate, at least one nonionic surface active agent 
having an HLB (hydro- and lipophilicity balance) of 10 
to 18 and at least one polar solvent, and 

(C) water, 

the content of (B) in the emulsion being equal to or 
more than that of (A) and 6% by weight or less, which 
comprises mixing the pyrethroidal insecticide which is 
an active ingredient, the polar solvent-containing mixed 
surface active agent and if necessary, oil-soluble 
additives and diluting the resulting concentrate with 
water, or which comprises mixing the pyrethroidal 
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insecticide as an active ingredient, the polar solvent- 
containing mixed surface active agent, oil-soluble 
additives which is added as need arises and a substance 
for Increasing the weight of the concentrate, for 
example a polar solvent, water or a mixture of the both, 
and diluting the resulting mixture with water. 

12. An insecticidal emulsion according to any one of 
claims 1 to 10 substantially as herein described and 
exemplified. 

13. A process according to claim 11 substantially as 
herein described and exemplified. 
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